Introduction
============

Right-sided heart thrombus (RHT) is a rare condition with such different etiologies as the migration of clots from the systemic veins, central venous catheters, hemodialysis, Behçet's disease, cardiomyopathy, foreign bodies, and cancer-related hypercoagulable state.^[@B1],\ [@B2]^ RHT is regarded as an emergent condition because of its high rate of mortality, especially if it is associated with pulmonary embolism. Its in-hospital mortality is reported to be almost 50%.^[@B2]^ There has been a dramatic rise in the detection of RHT in recent years courtesy of the increased use of transthoracic echocardiography (TTE).^[@B1],\ [@B3]^

In this article, we report a case of RHT with concurrent mobile and fixed thrombi in the right atrium in a patient with chronic obstructive pulmonary disease (COPD). To the best of our knowledge, this is the first report on the coexistence of two different types of RHT in one patient.

Case Report
===========

A 71-year-old man was referred to our Emergency Department with tachypnea, dyspnea, and exacerbated coughs of 10 days' duration. He had a history of COPD commencing 15 years previously, which was under treatment. The patient had undergone appendectomy 10 years earlier and also had a history of smoking.

The patient was cyanotic at admission with a blood pressure of 100/80 mmHg, heart rate of 90 beats per minute, respiratory rate of 28 breaths per minute, and body temperature of 36.8 °C axillary. Other remarkable findings on examination are as follows: bilateral coarse crackle and wheezing; a loud P2 and a grade 2/6 systolic murmur heard on auscultation; jugular vein distention; ascites; and bilateral lower-limbs edema. Arterial blood gas evaluation revealed respiratory acidosis. Chest X-ray imaging demonstrated hyperinflation in both lungs, and there was sinus rhythm on the electrocardiogram, suggestive of right ventricular hypertrophy. In addition, the color Doppler ultrasonography of the lower limbs did not demonstrate any sign of deep vein thrombosis. The serum D-dimer level and other laboratory tests were normal, except for the serum creatinine level, which was 2.1 mg/dl. TTE revealed an ejection fraction of 50--55% and right ventricular dysfunction with a smoky pattern. Several intracardiac masses were also detected in the right atrium and around the orifice of the inferior vena cava. The largest of these masses was a 2.7 × 1.8 cm highly mobile mass with a narrow stalk, but the other smaller ones were fixed with broad-based attachments ([Figure 1](#F1){ref-type="fig"}). The systolic pulmonary artery pressure was estimated at 85 mmHg based on Doppler echocardiography.

![Two-dimensional echocardiographic image, depicting the apical four-chamber view. The top arrow shows a mobile in situ thrombosis with a narrow stalk, and the bottom arrow shows an immobile in situ thrombosis. AO, Aorta; LA, Left atrium; LV, Left ventricle; RA, Right atrium; RV, Right ventricle](jthc-9-90f1){#F1}

The patient refused to undergo transesophageal echocardiography (TEE); consequently, spiral computerized tomographic (CT) scan was conducted to detect evidence of any probable pulmonary embolism. Nevertheless, the CT scan did not confirm the existence of pulmonary embolism or any lung parenchymal findings. It is noteworthy that perfusion scan could not be used due to the pre-existence of long-standing COPD, which might have contributed to a false-positive detection of the defects in the scan. Furthermore, the patient's renal failure was pre-renal azotemia, for which he was receiving hydration and bicarbonate infusion.

Anticoagulation therapy with Heparin infusion was initiated for the patient. The treatment, however, proved ineffective and the clots remained unchanged on TTE one week later. The patient underwent thrombolytic therapy with Streptokinase infusion for 36 hours. Subsequently, TTE demonstrated no sign of clots. The patient was discharged home with an oral anticoagulation therapy regimen of Warfarin and was stable at 3 months' follow-up.

Discussion
==========

RHT is a phenomenon that is highly associated with pulmonary embolism, especially when the thrombi are floating. There are three types of RHT: 1) floating thrombosis, which often passes through the tricuspid or pulmonic valves or a patent foramen ovale during the cardiac cycle; 2) immobile in situ thrombosis, which is adherent to the cardiac wall; and 3) mobile in situ thrombosis with a stalk and a thin point of attachment to the heart wall. Each type has its own different prognosis based on its condition. The first type is associated with a high incidence rate of pulmonary embolism along with the worst prognosis. In contrast, type 2 has a good prognosis, and type 3 has an intermediate risk and prognosis.^[@B4]^ In the present case, the coexistence of two types of RHT is a rare feature, which may have mixed prognosis and, therefore, may need different management modalities compared to the presence of each type solely. The right atrial thrombi in this case may be attributed to blood stagnation caused by longstanding COPD and cor pulmonale, which has a lower risk of pulmonary embolism than do cases with floating clots. In our case, however, there were mobile and immobile clots, concurrently. Moreover, deep vein thrombosis and atrial fibrillation, as the main contributing causes of RHT, were ruled out by sonographic evaluation and detection of sinus rhythm on electrocardiography, respectively.

RHT, particularly its mobile type, is associated with high mortality risk, which requires immediate intervention. The treatment options include conservative (anticoagulation or thrombolysis), invasive interventional, and surgical.^[@B2],\ [@B5]^ In the absence of sufficient research, the optimal treatment for each type of RHT remains controversial.^[@B3]^ Anticoagulation alone with Heparin seems to be less effective in the cases with imminent risk of pulmonary embolism,^[@B6]^ but it works well in cases with in situ clots, which have a favorable prognosis.^[@B2]^ Be that as it may, Heparin therapy was not effective in our case. According to the majority of reports, thrombolysis is an effective and widely available option that could be suggested as a first therapeutic choice,^[@B1],\ [@B7]^ although its complications such as hemorrhage risk and clot mobilization^[@B8],\ [@B9]^ should be considered as well. If anticoagulation and thrombolysis fail, the invasive options are the next steps.^[@B1]^ Nonetheless, surgery is the classic therapy for RHT. Interventional procedures are the last option if the above-mentioned therapies are contraindicated or not applicable.^[@B2]^ We could not apply the last two options owing to the absence of an experienced interventionist as well as the surgeon's refusal to perform surgery because of the patient's old age, respiratory discomforts, and refusal to undergo surgery. Indeed, therapy should be selected according to the patient's condition as well as the physician's clinical judgment.

Finally, the insufficient response to anticoagulation due to the concurrency of the two types of clots in our case underscores the need for a well-designed and multi-central study to clarify the proper treatment for all RHT cases.

Conclusion
==========

RHT is an emergent condition requiring immediate therapy. Thrombolysis is deemed a therapeutic choice, not least when the patient cannot be scheduled for surgery. Surgery may be another first-line option if the setting is appropriate.
